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波电压，可获得 大功率的倍频微波毫米波信号。仿真分析了 10GHz 到 60GHz 的
























With the increase of the optical transmission rate and distance, the optical fiber 
polarization effect can’t be ignored anyway and the fiber polarization control has 
become a key issue. At the same time, in order to take advantages of the wireless 
transmission flexibility and the fiber transmissionon high bandwidth, a new research 
subject, Microwave Photonics, was put forward. Optical generation technology of 
microwave/millimeter-wave signal is an important research topic in Microwave 
Photonics. 
In this thesis, the state of polarization (SOP) in the fiber is studied firstly. Based 
on the fiber birefringence, a fiber-type polarization controller (PC) has been 
developed. This PC is made up of a single mode fiber (SMF) segment and a 
polarization maintaining fiber (PMF) segment. By twisting the melding point of two 
fibers, this device can adjust the polarization direction of the input linear polarization 
light at any azimuth angle. The experimental results also show that the adjustable 
azimuth range is from 0° to 360° and the extinction ratio is more than 30dB. The error 
of the angle adjustment is less than 1.31%. 
Secondly, having analyzed the basic principles of optical frequency 
multiplication (OFM), we choose a high birefringence fiber delay line to construct an 
optical periodic filter. To get the relations between millimeter-wave signal and the 
system parameters, an OFM system is constructed and analysed, in which the 
frequency-sweep source is a phase modulator. To obtain the maximum output power 
of the multiplicated microwave signal, the modulating signal amplitude, free spectrum 
range (FSR) of periodic filter and the half-wave voltage of phase modulator have to 
be adjusted carefully. In the simulation experiment, a 60-GHz millimeter-wave signal 
is generated from 10-GHz signal by OFM and a 2.5Gbps baseband signal was 
successfully transmitted by this system. 
At last, using a fiber Bragg grating (FBG) and tuning the FBG center with 















developed. Based on this laser and a FBG-FP as the periodic filter, an OFM system is 
designed. By experimenting the OFM effect is proved and the feasibility of 
microwave generation by this OFM system is indicated indirectly. In this system the 
FSR of the FBG-FP periodic filter can be easily set to fit the frequency-sweep range 
of the tunable fiber laser. As a fiber-type construct, this system has less insertion loss, 
strong compatibility, and wide application prospect in practice. 
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